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Abstrak 
 Telah dilakukan penentuan aktivitas antibakteri pada ekstrak daun M. umbellata 
(Houtt.) Stapf var. degrabrata K. terhadap tiga bakteri uji Escherichia coli, Staphylococcus 
aureus, dan Shigella dysenteriae, dengan amoksisilin sebagai kontrol positif dan DMSO sebagai 
kontrol negatif. Metode yang digunakan adalah difusi agar dengan media MHA (Muller Hinton 
Agar) pada variasi konsentrasi masing-masing ekstrak 2500 ppm, 5000 ppm, 10.000 ppm, dan 
20.000 ppm. Ekstrak n-heksan merupakan ekstrak yang paling aktif terhadap bakteri S. aureus 
dengan zona hambatan sebesar 10,50 mm, 10,80 mm, 11,00 mm, dan 11,45 mm. Ekstrak yang 
paling aktif terhadap bakteri S. dysenteriae adalah ekstrak etil asetat dengan zona hambatan 
sebesar 9,36 mm, 11,55 mm, 11,58 mm, dan 17,70 mm. Isolasi senyawa dari ekstrak n-heksan 
diperoleh senyawa 1 berupa bubuk berwarna putih dengan titik leleh 75-77 ºC yang 
diidentifikasi sebagai 1-tetracosanol dan senyawa 2 yang berupa pasta berwarna kuning yang 
diidentifikasi sebagai senyawa golongan steroid yang memiliki substituen dengan konjugasi 
yang panjang. Senyawa-senyawa tersebut diidentifikasi berdasarkan data IR, UV-Vis, 1H-NMR, 
dan 13C-NMR.  
Kata kunci: 1-Tetracosanol, antibakteri, fitokimia, Melochia umbellata, steroid 
Abstract 
Determination of antibacterial activity of each extract of M. umbellata (Houtt.) Stapf 
var. K. degrabrata leaves has been conducted against three strains bacteria Escherichia coli, 
Staphylococcus aureus, and Shigella dysenteriae by using amoxicillin as a positive control and 
DMSO as a negative control. Agar diffusion method has been used with MHA medium (Muller 
Hinton Agar) on variation concentrations of each extract were 2500 ppm, 5000 ppm, 10,000 
ppm, and 20,000 ppm N-hexane extract was the most active extract against S. aureus with zone 
of inhibitions were 10.50 mm, 10.80 mm, 11.00 mm and 11.45 mm, respectively. The most 
active extract against S. dysenteriae was ethyl acetate extracts with zone of inhibitions were 
9.36 mm, 11.55 mm, 11.58 mm and 17.70 mm, respectively. Isolated compound from n-hexane 
extract was first compound as white powder with a melting point of 75-77 °C which was 
identified as 1-Tetracosanol and second compound was obtained in the form of a yellow paste 
which was identified as steroid compound that had long conjugated substituent. These 
compounds were elucidated based on the data of IR, UV-Vis, 1H-NMR, and 13C-NMR. 
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INTRODUCTION 
Sterculiaceae is a plant family 
which consists of about 70 genera and 
1500 species spread throughout the 
world (Gressler, et al., 2008). In 2003, 
the Sterculiaceae family has been 
officially incorporated into the 
Malvaceae family as it has a very close 
relationship and difficult to be 
distinguish from long ago (APG, 2003). 
Plants of the Malvaceae family 
is known to be rich in alkaloids, 
particularly the cyclopeptide alkaloids, 
quinolinone, and isatin alkaloids (Dias, 
et al., 2007). It is associated with a 
previous study which was reported that 
the phytochemical test of methanol 
extract of M. umbellata Stapf var. 
degrabrata K (Malvaceae) showed 
positive results against alkaloids, 
flavonoids, steroids, and saponins 
(Wullur, et al., 2013). 
M. umbellata is traditionally 
known as wonolita by Munanese ethnic 
group and is used to treat itching and 
scabies (Windadri, et al., 2006). This 
plant is also known as bengkal by the 
tribe of Serawai Bengkulu and the 
leaves, bark, and roots are used to treat 
fever in Narmada, West Lombok 
(Hargono, 2000; Hadi and Bremner, 
2001). 
In Brazil and India, other plant 
with the same genus are also used as 
traditional medicines. Water decoction 
of the leaves and roots of                        
M. corchorifolia L. is used to treat 
dysentery (Shanmugam, et al., 2011; 
Batugal, et al., 2004). Leaves of              
M. pyramidata L are used traditionally 
in the eastern region of Brazil to treat 
coughs and bronchitis. Based on further 
analysis, dysentery and bronchitis can 
be caused by bacteria. Root extract of 
M. tomentosa was found to be 
oncogenic, while its water decoction is 
used to facilitate in the childbirth (Agra, 
et al., 2007; Kapadia, et al., 1977). 
Those plants have a genetic relationship 
with M. umbellata. In previous 
research, the methanol extract of the 
leaves of M. umbellata could inhibit the 
growth of Staphylococcus aureus and 
Shigella dysenteriae but could not 
inhibit the growth of Escherichia coli 
(Wullur, et al., 2013). Therefore, this 
study was conducted to find out the 
ability of various types of other extracts 
from the leaves of M. umbellata against 
S. aureus and S. dysenteriae, as well as 
compounds that could be isolated from 
the active extracts. 
EXPERIMENTAL 
General Experimental Procedure 
Melting point was determined 
using Fisher John apparatus. IR spectra 
was obtained using Shimadzu FTIR 
8501 spectrometer. UV-Vis spectrum 
was obtained using a UV-Vis 
Spectroscopy 2600 Shimadzu. 1H and 
13C NMR spectra were recorded at 
500.0 / 125.65 MHz, on a JEOL JMN A 
5000 spectrometer using CDCl3 as 
solvent and TMS as internal standard. 
Thin layer chromatography was 
performed on a pre-coated TLC plates 
(Merck, silica 60 F-254) which was 
monitored using UV lamp long and 
short, then was sprayed with Ce (SO4)2 
2% in H2SO4 2N, followed by heating. 
Plant Material 
Plant material (leaves) was 
collected on April 2013 in Antang, 
South Sulawesi, Indonesia. 
Identification of the plant was done in 
Bogoriense Herbarium, Center for 
Biology Research and Development, 
LIPI Bogor with specimen number is 
BO-1912171. 
Extraction 
Fresh leaves of M. umbellata as 
much as ± 20 pieces were boiled in 
water for several hours then filtered, 
and the filtrate was concentrated to 
obtain a concentrated water extract. On 
the other hand, the fresh leaves of        
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M. umbellata (Houtt.) Stapf var. 
degrabrata K. were air-dried and 
pulverized. Air-dried leaves powder      
(1 kg) were extracted with methanol         
(1 × 24 hours 7 times) at room 
temperature, then filtered. Removal of 
the solvent from the extract was 
performed under reduced pressure in a 
rotary evaporator to obtain a dark crude 
methanol extract (218 g). Concentrated 
methanol extract then was partitioned 
with n-hexane solvent in order to obtain 
the n-hexane extract (29.2 g). Methanol 
layer was further partitioned with 
chloroform and ethyl acetate in 
sequence in order to obtain the 
chloroform extract (22.7 g) and ethyl 
acetate extract (19.3 g). 
Antibacterial Assay 
Antibacterial activity of            
n-hexane, chloroform, ethyl acetate, and 
water extracts were tested against           
S. aureus and S. dysenteriae using agar 
diffusion method with paper discs. The 
used microorganisms were pure cultures 
isolated from the Faculty of Medicine, 
Hasanuddin University. Antibacterial 
activity test used DMSO as solvent with 
various concentrations of each extract 
were 2,500, 5,000, 10,000 and 20,000 
ppm. Incubation was carried out for 48 
hours while a clear zone was measured 
every 24 hours. Amoxicillin is used as a 
positive control. Each test was 
performed 3 times. 
Isolation 
N-hexane extract (11.31 g) was 
fractionated by vacuum column 
chromatography (VCC) with increased 
polarity of n-hexane, ethyl acetate, 
acetone and methanol eluents to 
obtained six major factions. The main 
fraction 3 (fraction C, 8.05 g) was 
further fractionated back with VCC 
yielded 19 fractions. Fraction C4 
(1.0093 g) further was fractionated by 
gravity column chromatography (GCC). 
Fractionation resulted in 11 fractions. 
White precipitate formed on fraction 
C4.5 then was identified as compound 1. 
This compound did not fluoresce under 
UV long and short wave light, but 
appeared after was sprayed with Ce 
(SO4)2 2% in H2SO4 2 N and heated. 
Fraction C4.5 which had been separated 
from the dried compound 1 (0.3898 g) 
then was fractionated back with GCC 
and produced 5 fractions. Fraction C4.5.2 
(0.1328 g) was fractionated back with 
GCC because it showed the strong 
presence of blue phosphorescent 
compound on TLC under UV long 
wave light. Fractionation produced 6 
fractions but could not separate the blue 
glow. Fraction C4.5.2.3 (0.0145 g) was 
fractionated using preparative TLC with 
[n-hexane (4): CHCl3 (6)] eluent. 
Elution process was performed twice to 
separate well the blue fluorescent spot. 
Spots were tested for their purities and 
compound 2 (1.9 mg) was obtained. 
Compound (1) 1-Tetracosanol 
Compound (1) was obtained as a 
white powder as much as 20.3 mg. 
Melting point 75-77 ºC. IR spectrum 
(KBr) ʋmaks (cm-1):  3446 (OH), 2918 
and 2848 (CH aliphatic), 1467 (CH2), 
1379 (CH3), 1060 (C-O).  1H-NMR 
(500 MHz, CDCl3), δH (ppm):  3,63 (H-
1, 2H, t, J = 6,5 Hz), 1,56 (H-2, 2H, p, 
J=7,1 Hz), 1,25 (H-3-23, 42H,m), 0,87 
(H-24, 3H, t), 1,59 (OH, 1H, s).  13C-
NMR (125 MHz, CDCl3), δ (ppm): 
63,30 (C-1), 32,99 (C-2), 25,92 (C-3), 
29,62 (C-4), 29,80 (C-5), 29,88 (C-6-C-
20), 29,55 (C-21), 32,11 (C-22), 22,88 
(C-23), 14,32 (C-24). 
Compound (2) 
Compound (2) was obtained as a 
yellow paste as much as 1.9 mg. 
Positive steroid with Liebermann-
Burchard reagent. UV-Vis spectrum 
(CHCl3) λmaks (nm): 239 and 342, 
(C2H5OH) λmaks (nm): 202, 221, and 
344. IR spectrum (KBr) ʋmaks (cm-1):  
3444 (OH), 2954 and 1381 (CH3), 2922 
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and 2852 (CH aliphatic), 1641 (C=C), 1462 (CH2), 1043 (C-O). 
Table 1. Antibacterial activity of each extract of leaves M. umbellata (Houtt.) Stapf var. 
degrabrata K. 
Extract Concentration 
.ppm 
Diameter of Inhibition Zone (mm) 
S. dysenteriae S. aureus 
Methanol 
2.500 7,55 6,95 
5.000 8,30 7,73 
10.000 10,10 8,52 
20.000 13,25 9,90 
PC 26,90 16,43 
NC n.i n.i 
n-Hexane 
2.500 7,48 10,50 
5.000 7,50 10,80 
10.000 7,65 11,00 
20.000 7,76 11,45 
PC 25,50 19,75 
NC n.i n.i 
Chloroform 
2.500 7,30 9,30 
5.000 7,53 10,10 
10.000 7,96 10,40 
20.000 8,53 10,50 
PC 26,73 19,10 
NC n.i n.i 
Ethyl acetate 
2.500 9,36 10,10 
5.000 11,55 10,55 
10.000 11,58 10,80 
20.000 17,70 10,80 
PC 24,56 18,70 
NC n.i n.i 
Water 
2.500 n.i n.i 
5.000 n.i n.i 
10.000 n.i 8,23 
20.000 n.i 8,78 
PC 26,41 16,00 
NC n.i n.i 
Specification: 
n.i: not inhibit 
PC: Amoxicillin 
NC: DMSO 
 
 
RESULTS AND DISCUSSION 
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Antibacterial Potential of M. 
umbellata (Houtt.) Stapf var. 
degrabrata K. Leaves Extract 
Before continue to the isolation 
stage, an analysis was conducted 
towards antibacterial activity of some 
leaves extracts of M. umbellata, in this 
study were water, n-hexane, 
chloroform, and ethyl acetate extract. 
Antibacterial activity assay of those 
extracts were done by measuring the 
diameter of inhibition zone with agar 
diffusion method and using the paper 
disc. Diameter data of inhibition zone of 
each leaf extract can be seen in          
Table 1. 
Methanol (Wullur, et al., 2013) 
and water extracts did not have activity 
against E. coli. Therefore, the assay for 
that bacteria was not conducted for 
other extracts. Based on the data of 
antibacterial activity presented in  
Table 1, it could be concluded that the 
n-hexane extract was the most active 
against S. aureus, and the ethyl acetate 
extract was the most active against the 
S. dysenteriae. 
Traditionally, water decoction of 
the leaves and roots M. corchorifolia 
taken three times over two days to cure 
dysentery (Shanmugam, et al., 2011). 
The obtained data in Table 1, indicated 
that the methanol, n-hexane, 
chloroform, and ethyl acetate extract of 
the leaves M. umbellata could inhibit 
the growth of S. dysenteriae. Therefore, 
the leaves of M. umbellata had the 
potential to cure dysentery like leaves 
M. corchorifolia. Based on these data, 
all various extracts of the leaves           
M. umbellata could also inhibit the 
growth of S. aureus but could not 
inhibit the growth of E. coli. Therefore, 
leaves M. umbellata could be used also 
to cure a disease caused by S. aureus. 
 
 
Compound (1) 1-Tetracosanol 
Compound 1 (20.3 mg) was 
obtained as a white powder with a 
melting point of 75-77 °C. This 
compound was soluble in chloroform 
and insoluble in acetone at room 
temperature and did not fluoresce under 
UV long and short wave light. This 
indicated that this compound did not 
have conjugated double bond. 
1H-NMR spectrum of compound 
1 showed five peaks. The spectrum 
showed the presence of a signal at δH 
3.63 ppm (H-1, 2H, t, J = 6.5 Hz) 
indicated as a methylene protons 
attached to the hydroxyl group. While at 
δH 1.57 ppm (H-2, 2H, p, J = 7.1 Hz) 
was a methylene protons attached to 
two methylene group. At δH 1.59 ppm 
were signals that overlapped with the 
signal δH 1.57 ppm. ΔH 1.59 ppm signal 
was an OH singlet signal that would 
increasingly shift to high field magnetic 
field as the longer of the carbon chain. 
While the signal δH 0.87 ppm (H-24, 
3H, t, J = 6.8 Hz) was a methyl protons 
bound to a methylene group. At the 
signal δH 1.25 ppm (H-3-23, 42h, m) 
showed some methylene group which 
had the same conditions on a straight-
chain, so it had a very high signal 
intensity. If the number of protons in 
this signal was determined by its 
integration, it gained more than 20 
protons. Based on the 1H-NMR data, 
the compound structure could be 
assumed as straight chain alcohols. If 
the melting point of the compound was 
reviewed, the obtained melting point 
was as same as alcohol’s containing 24 
carbons (Guidechem, 2012). 
13C-NMR spectrum of this 
compound showed 10 signals 
representing 24 carbon atoms which 
included one oxy carbon (C-1) alcohol 
at δC 63.3, eight methylene signals (C-2 
and C-3 and C-4 and C-5 ; C-6-20 and 
C-21 and C-22 and C-23), and the 
methyl signal at δC 14.3 (C-24). Based 
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on the spectroscopic data structure of 
compound 1 could be formulated as in 
Figure 1. 
IR spectral data of compound 1 
which indicated the presence of the        
C = C olefins were not supported by the 
data of 1H-NMR and 13C-NMR 
spectrum since signal at chemical shift 
4.5-6.5 ppm in the 1H-NMR spectrum 
did not appeared and so did signal at 
chemical shift 100-150 ppm in the            
13C-NMR spectrum. 
Relationship bonds in the 
structure was evidenced by HMQC and 
HMBC spectra. HMBC and HMQC 
analysis results were shown in Table 2. 
Figure 1 showed an illustrative analysis 
of HMBC and Figure 2 showed the 
analysis of HMQC based on the 
structure. 
Table 2. Data of 1H, 13C, and 2D NMR spectrum of compound 1 
Position δH (H, multiplicity, J in Hz 
δC 
(ppm) 
1H-1H 
COSY 
1H-13C 
HMQC 
1H-13C 
HMBC 
1 3,63 (2H, t, 6,5) 63,3 2 C-1 C-2, C-3 
2 1,57 (2H, p, 7,1) 32,9 1,3 C-2 C-1, C-3, C-4, C-5 
3 
1,25 (42H, m) 
25,9 2 - - 
4 29,6 - - - 
5 29,8 - - - 
6-20 29,9 - - - 
21 29,5 - - - 
22 32,1 - - - 
23 22,9 24,22 C-23 - 
24 0,87 (3H, t, 6,8) 14,3 23 C-24 C-23, C-22 
OH 1,59 (1H, s) - - - - 
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Figure 2. The results of COSY and 
HMQC analysis of Compound 1 
Compound (2) 
Compound 2 (1.9 mg) was 
obtained in the form of a yellow paste 
and soluble in methanol, chloroform 
and acetone at room temperature. These 
compounds fluoresced under UV long 
wave light and did not fluoresce under 
UV short wave light. It indicated that 
this compound had a conjugated double 
bond that emitted bright blue 
fluorescence under UV long-wave light. 
UV-Vis spectral data with 
ethanol as the solvent showed 3 
maximum wavelengths at 202.5, 221, 
and 344 nm. Ethanol had a maximum 
wavelength at 205 nm (Pavia, et al., 
2001). Therefore, it could be 
determined that the maximum 
wavelength at 202.5 nm, was a 
maximum wavelength of ethanol. While 
the UV-Vis spectrum of other data 
using chloroform as the solvent showed 
2 maximum wavelengths at 239 and 
342 nm. Chloroform had a maximum 
wavelength at 173 nm, so it did not 
appear in the used wavelength range. 
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Both of UV-Vis spectra showed 
lower maximum wavelength at <250 
nm with a high intensity was π → π * 
transition. While the higher maximum 
wavelength at > 300 nm with a low 
intensity was n → π * transition. Each 
transition indicated the presence of π 
system or a double bond and the lone 
pair electron (Pavia, et al., 2001). Based 
on this, conjugation between π system 
and the lone pair electron could be 
happened. 
If those UV-Vis spectras were 
compared, a shift to lower wavelength 
was occurred. The shift was a 
hypsochromic (blue shift) that occured 
with increasing polarity of the solvent. 
Based on the results of the test 
group, the spectrum of UV-Vis and IR 
spectra of compounds 2, it was assumed 
as a steroid derivative compounds 
which had long conjugation. 
CONCLUSION 
Ethyl acetate extract was the 
most active extract against 
S.dysenteriae with zone of inhibition 
from concentration of 2500, 5000, 
10,000, 20,000 ppm were 9.36, 11.55, 
11.58, and 17.70 mm respectively. 
While n-hexane extract was the most 
active against the growth of S. aureus 
with zone of inhibition were 10.50, 
10.80, 11.00 and 11.45 mm 
respectively. 
Two compounds that could be 
isolated from n-hexane extract of the 
leaves M. umbellata (Houtt.) Stapf var. 
Degrabrata K were 1-Tetracosanol and 
conjugated steroid. 
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